SYNOPSiS Myco. fortuitum was isolated from subcutaneous abscesses of two patients who had been inoculated with B.C.G. and one patient who had iron injections. The organisms were resistant to a wide range of anti-tuberculous drugs. They were highly virulent for mice in which they produced symptoms of spinning disease. It is thought that the infections originated from contamination of syringes or skin.
Mycobacterium fortuitum was first described in 1938 by Costa Cruz who isolated it from the pus of an abscess in a woman who had received injections of a vitamin preparation. It did not attract much attention in human pathology until the last decade when further reports appeared of its occurrence in abscesses (Wells, Agius, and Smith, 1955; Limbos, Bretey, Jadin, and Brutsaert, 1961; Vandepitte, Desmyter, Brochier, and Gatti, 1962) and in sputum of man (Kushner, McMillan, and Sanderi, 1957; Corpe, Smith, and Stergus, 1961; Hartwig, Cacciatore, and Dunbar, 1962; Dross, Abbatiello, Jenney, and Cohen, 1964) . All these isolations were from patients living outside Britain; it is thought that the following three cases of abscesses caused by this bacterium are the first to be reported of patients living in Britain. Two of these followed B.C.G. inoculation and one developed at the site of previous iron injections. CASE REPORTS CASE 1 C.U., a Nigerian teacher aged 33, was inoculated with B.C.G. in Lagos shortly before leaving for Britain. A few days later he developed a painful swelling of his arm near the injection site. When seen two months later at a chest clinic in this country he was found to have a fluctuant swelling of about 1I in. diameter near the site of his B.C.G. inoculation. The inoculation site showed only a small papule. The axillary glands were not enlarged and a chest radiograph was normal. The Mantoux test which had been negative before his inoculation was now positive with old tuberculin 1:1000.
Aspiration of the swelling produced thin pus in which atypical acid-fast bacilli were seen. A blood agar culture of pus remained sterile but a Lowenstein culture after six days showed growth of a non-pigmented mycobacterium. The abscess was treated by repeated aspirations followed by injections of 0-5 g. streptomycin into the cavity. Two further cultures of the same mycobacterium were obReceived for publication 25 November 1964. tained from the aspirate. The abscess ultimately cleared up under this treatment. CASE 2 J.C., a student almoner aged 23, developed a fluctuant swelling of her arm about 1 in. above the inoculation site three weeks after B.C.G. inoculation. The site itself showed only a small papule. A lymph gland in the posterior cervical triangle was markedly enlarged. Gram and Ziehl-Neelsen films of pus aspirated from the abscess failed to reveal any organisms and cultures on blood agar remained sterile. A Lowenstein culture produced a moderate number of colonies of an acid-fast bacillus which at first was thought to be B.C.G. but was identified on further investigation as Myco. fortuitum.
The patient was treated with isoniazid and paraaminosalicylic acid which were discontinued after five days when the abscess appeared to have dried up, and the patient ceased to attend for further examination. CASE 3 R.W., a housewife aged 21, developed a swelling in her right buttock following a course of irondextran injections for anaemia of pregnancy. The swelling was aspirated five months later at Mile End Hospital; culture of pus on ordinary media was found to be sterile. The abscess was incised a month later when a Lowenstein culture of pus produced a scanty growth of a nonpigmented mycobacterium. The abscess subsequently became infected with staphylococci but healed ultimately.
The patient's chest radiograph was normal and there was no history of tuberculosis of herself or her family.
BACTERIOLOGICAL INVESTIGATIONS
The morphological and physiological characteristics and the virulence of the organisms isolated from these patients were examined by the methods already described (Beck, 1959) . In addition, they were tested for their acid production from carbohydrates, their utilization of organic acids, and for their sensitivity to dyes following the scheme devised by Gordon and Smith (1953, 1955) for the classification of mycobacteria.
They were also tested by the method described by 307 Bonicke (1962) for their production of amidases in the short amide series; results were read after four and 20 hours. Niacin production was examined by Medveczky's (1960) benzidine modification of Konno's method (1960) .
Sensitivity to chemotherapeutic drugs was tested on Lowenstein media containing the following drug concentrations per millilitre of medium: I.N.H., 0-06, 0-12, 0 25, 0 5, 1, 2 pg.; streptomycin, 2, 4, 8, 16, 32 ,ug.; P.A.S., 0-125, 0-25, 0 5, 1, 2 ,ug.; cycloserine, 32, 64, 128, 256, 512 pkg.; ethionamide, 10, 20, 40, 80, 160 Mg. The results of these tests were expressed as the resistance ratio, i.e., the ratio of the minimal inhibitory concentrations of the test strain and the standard strain H37Rv.
RESULTS
MORPHOLOGICAL AND CULTURAL APPEARANCE The microscopic appearance of the three cultures was very similar: the organisms were straight rods varying in length from 1 5 to 4-5,u. On isolation they were acid and alcohol fast but their alcohol-fastness was lost after repeated subculturing whereas their acid fastness to 20% H2SO4 was retained. They did not form cords. They grew in two days on Lowenstein medium and almost as rapidly on digest agar and blood agar. No pigment was formed after exposure to light. Cultures C.U. and R.W. formed offwhite, smooth, dome-shaped colonies which were easily emulsified. Culture J.C. produced buff, drylooking colonies with irregular outlines which were less easily emulsified.
PHYSIOLOGICAL CHARACTERISTICS Growth characteristics at various temperatures and chemical reactions of the three cultures were uniform, except for differences in the fermentation of inositol (Table I) , and conformed with the pattern of reactions described by Gordon and Mihm (1959) as characteristic of Myco. fortuitum. There was less uniformity in the results of the amidase tests (Table II) HISTOLOGY Histological examination revealed numerous, often confluent, abscesses in the cortex and medulla of the kidney (Fig. 2) . These were composed of polymorphs and contained masses of acid-fast bacilli which were often packed in tight clusters giving the appearance of a microcolony (Fig. 3 ). There were accumulations of pus cells in Henle's tubules and occasionally in the pelvis of the kidney. In older lesions polymorphs were replaced by small round cells, and there was increased overgrowth of fibrous tissue.
Cultures of kidney almost invariably produced heavy growth of a mycobacterium identical with the one injected whereas cultures of lung, liver, and spleen yielded only a scanty growth or were negative.
In a group of six mice injected with culture J.C. serial sections of the skulls were prepared through the courtesy of Professor I. Friedmann of the Institute of Laryngology and Otology. These revealed, in the five mice which died, severe purulent inflammation of the inner ear affecting mainly the cochlea (Fig. 4) . The pus contained masses of acid-fast bacilli, occasionally in microcolonies similar to those seen in the kidney (Fig. 5) . The process was often bilateral and led to the total destruction of this organ. The sixth mouse which survived and was killed two months after injection showed a more chronic unilateral lesion in which the right cochlea was filled with vascular fibrous granulation tissue containing groups of plasma cells. No acid-fast bacilli could be found. Five of the six mice also had multiple miliary abscesses in the brain which were composed of polymorphs and contained acid-fast bacilli (Fig. 6 ). Similar lesions of the inner ear and brain were also seen in two mice injected with cultures C.U. and R.W., respectively, which had developed spinning disease. However, no systematic investigation was made of the incidence of labyrinthic or cerebral lesions in the groups of mice injected with these two cultures.
Histological examination of the liverrevealed numerous small foci of infiltration with small round cells, polymorphs, and endothelial cells in the portal tracts and within the lobules around the sinusoids (Fig. 7) . The lung showed scattered miliary nodules composed of endothelial cells, polymorphs, and fibroblasts arising in the interalveolar septa (Fig. 8) ; the walls of the alveoli surrounding these nodules were thickened by infiltration with similar cells and by congestion. Coalescence of these nodules resulted in larger areas of pulmonary infiltration and congestion. Acid-fast bacilli were scanty or absent in both lung and liver on microscopic and cultural examination. No gross changes were seen in the spleen which on culture was either sterile or yielded only a few colonies of acid-fast bacilli.
DISCUSSION
The fact that two of the investigated cultures were isolated from abscesses following B.C.G. inoculation raises the question of their possibly being B.C.G. This possibility is ruled out by their fast rate of growth, their ability to multiply almost as well at 20°C. as at 370C., their growth on simple media such as digest agar (Therapeutic Substances Regulations, 1952) , and their widespread resistance to antituberculous drugs. On the other hand, the cultural and physiological characteristics of these organisms agree well with Gordon and Mihm's (1959) description of Myco. fortuitum. They also share with this organism their high virulence for mice and their resistance to anti-tuberculous drugs (Penso et al., 1952; Wells et al., 1955) .
There is no definite evidence on the mode of infection in these patients. The fact that it occurred on the site of previous injections is highly suggestive that the organisms entered by this route. There is also a theoretical possibility of organisms present in other parts of the body being attracted to a locus minoris resistentiae such as exists at the site of an injection. This is suspected to have been the mechanism of infection in a case reported by Forbes and Strange (1949) where a tuberculous abscess developed at the site of a penicillin injection. There is, however, no evidence that any of the three patients had an infection with Myco. fortuitum in any other site.
Enquiries were made at Lagos where the first patient had been vaccinated with B.C.G. Although several hundred subjects received the same batch of vaccine no other case of abscess occurred. Two ampoules of this batch with their diluting fluid were received from Lagos and were cultured on Lowenstein medium; they grew only B.C.G. Enquiries at the chest clinic where the second patient had been inoculated revealed that three other patients had been injected with the same batch of vaccine without experiencing any complication.
Myco. fortuitum is known to be widely distributed in nature. Apart from its occurrence in lesions of man and cattle it has been found in fish, water, and soil (Gordon and Smith, 1955 
